A Test of the Relative Values of Cotton Seed Meal and Silage, and Cotton Seed Meal and Cotton Seed Hulls for Fattening Cattle. by Burns, John C. & Metcalfe, T. P.
572-812-45m
TEXAS AGRICULTURAL EXPERIMENT STATIONS
BULLETIN NO. I53 AUGUST, 1912
Division of Animal Husbandry
A Test of the Relative Values of 
Cotton Seed Meal and Silage, and Cotton Seed 
Meal and Cotton Seed Hulls for 
Fattening Cattle.
BY
JOHN C. BURNS,
Animal Husbandman 
A SSISTED  BY
T. P. METCALFE.
P O S T O F F IC E ,
COLLEGE STATION, BRAZOS COUNTY,-TEXAS.
A U STIN  P R IN T IN G  CO M PANY 
A U STIN , TEXA S
T E X A S  A G R IC U L T U R A L  E X P E R IM E N T  S T A T IO N S.
GOVERNING BOARD.
(Board of Directors A. & M. College.)
W a l t o n  P e t e e t , P resident...................................................................................Fort Worth
John  I. G uion , Vice-President........................ ......................................................Ballinger
Ciia s . D A v ls ................................................................... .................................... Steele’s StoreL. J. H a r t ...............................................................................................................San Antonio
J. A llen K y l e ...............................................................................................................HoustonR. L. Be n n e t t ................................................................................................................... ParisD. W. K e m p n e h .......................................................................................................... GalvestonEd. R. K o n e ........... ; ..........................................................................................................Austin
P R E S ID E N T  OF COLLEGE.
R. T. M il n e r ...............................................................................................................College Station
ST A T IO N  S T A F F .
B. Y oungblood, M. S ............................................................................................................Director
M. F r anc is , D. V. S ................................................................................................Veterinarian
G. S. F raps, P h . D ................................................................................................................ Chemist
H. N e ss , M. S .............................................................................................................. Horticulturist
J. C. B u rn s , B. S .........................................................................................Anim al Husbandman
W ilm on  N ew ell , M. S ..............................................................................................Entom ologist
A. B. Conner , B. S ....................................................................................................... Agronom ist
F. H. B lodgett, P h . D ...............................................Plant Pathologist and Physiologist
J. M. Jo h n so n , M. S ....................................................................Farm  M anagement Expert
W . L. Bo y e t t .............................................................................................. State Feed Inspector
H arper D e a n , B. S .............................. .................... , .......................A ssistant Entom ologist
J. B. R ath er . M. S ........................................................................................... Assistant Chemist
J. B. K elly , A. B ................................................................................................Assistant Chemist
L. C. L u d l u m ..................................................................................................... Assistant Chemist
F. B. Paddock, B. S ......................................................................• . >. .A ssistant Entom ologist
H. H. Jobson, B. S .................................................................................... Assistant Agronom ist
Ch a s . A. F el k e r ...............................................................................................................Chief Clerk
A. S. W a r e .............................................................................................................................Secretary
J. M. S chaed el ............................................................................................................ Stenographer
R. L. S piller .......................................................................................................... .. . .M ailing Clerk
S T A T E  A G R IC U L T U R A L  E X P E R IM E N T  ST A T IO N S.
G O VER N IN G  BOARD.
H is E xcellency Governor O. B. Co lqu itt ................................................................Austin
L ie u te n a n t-Governor A. B. D avid so n ........................................................................... Cuero
Com m issioner  of A griculture H on. E d. R. K o n e ...............................................Austin
D IR EC TO R  OF ST ATIO N S.
B. Y oungblood, M. S ..............................................................................................College Station
S U P E R IN T E N D E N T S  OF SU B-STA TIO N S.
E. E. B tneord, Beeville Sub-Station............................................... Beeville, Bee County
W . S. H o t c h k iss . Troup Sub-Station.......................................... Troup, Smith County
E. M. Jo h n sto n , Cooperative Rice Station.................Beaumont, Jefferson County
I. S. Y ork , Spur Sub-Station............................................................. Spur, Dickens County
T. W . B uell, Denton, Sub-Station........................................ ..D en ton , Denton County
A. K . S hort, Temple Sub-Station....................................................Temple, Bell County
V. L. Cory, Lubbock Sub-Station.......................................... Lubbock, Lubbock County
P. D. Per k in s , Angleton Sub-Station...............................Angleton, Brazoria County
H. C. Stew art , Pecos Sub-Station............................................... Pecos, Reeves County
G. T. M cN e ss , Nacogdoches Sub-Station. . .  .Nacogdoches, Nacogdoches County
H. C. H olmes, Feeding and Breeding S ta tio n .. .College Station, Brazos County
N ote.— T he main station is located on the grounds of the Agricultural and 
Mechanical College, in Brazos County. The postoffice address is College 
Station, Texas. Reports and bulletins are sent upon application to the 
Director. A  postal card will bring these publications.
( 2 )
A  T E S T  O F  T H E  R E L A T IV E  V A L U E S  O F  C O TTO N  S E E D  
M E A L  A N D  S IL A G E , A N D  C O TTO N  S E E D  M E A L  A N D  
C O TTO N  S E E D  H U L L S F O R  F A T T E N IN G  C A T T L E .
B y  J o h n  C. B u r n s .
A s s is t e d  b y  T. P. M e t c a l f e .
INTRODUCTION.
The experim ent reported in this bulletin was conducted during the 
past winter and spring in cooperation with Col. T. S. Bugbee o f 
ClareDdoD, Texas, who furnished the cattle, the feecls, the scales, 
and, in fact, everything connected with the work except the man who 
did the feeding and collected the data.
The purpose o f  the experim ent was to ascertain whether cotton seed 
meal and silage may be used m ore profitably fo r  fattening cattle than 
cotton seed meal and cotton seed hulls, the two feeds which compose 
the ration that is used much more thaD aDy other for  fattening cattle 
throughout the South. The high price o f cotton seed hulls during 
recent years emphasizes the im portance o f  finding, i f  possible, a more 
economical feed  to take its place, either partially or altogether. B e­
cause o f the low nutritive value o f  this feecl and the relatively large 
amount necessary to use, it is this portion o f the ration rather than 
the meal that makes the feeding o f  meal ancl hulls so expensive at 
current prices.
The feeding o f silage to dairy cattle has been practiced extensively 
and with a high degree o f success fo r  m any years, but only recently 
has it been looked upon with much favor fo r  beef production. The 
experim ent herein reported is the first one that has been conducted 
by this Station fo r  the purpose o f  testing the value o f silage in a 
ration fo r  beef cattle. The results should be o f considerable practical 
value from  the fact that the experim ent was conducted entirely under 
actual farm  conditions. Since these are the results o f  on ly One ex­
periment, they should not be taken as absolutely conclusive and for 
this reason the Station w ill conduct other experiments along the same 
line during the com ing fall, winter, and spring.
CATTLE USED.
The cattle used in the experim ent were 40 head o f  range bred three- 
ancl four-year-old, grade Shorthorn ancl H ereford  steers all o f  which 
were dehorned. Though Dot h ighly graded they showed a preponder­
ance o f  im proved blood and represented about the average o f  the cattle 
o f the Panhandle section o f the State. They were the “ to p s”  o f a 
bunch o f  about 200 head and were fa ir ly  uniform  as to conform ation, 
quality, and condition. Their average weight when the experiment 
began was 904 pounds, and the value placed on them was $42.50 a 
head.
PLATE I. THE STEERS OF LOT I AT THE BEGINNING OF THE EXPERIM ENT.
PLATE II. THE STEERS OF LOT II AT THE BEGINNING OF THE EXPERIMENT.
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FEEDS USED.
The feeds used, namely, cotton seed meal, cotton seed hulls, silage, 
and hay, were o f average quality.
The silage was composed chiefly o f milo maize, which had been 
harvested when the heads were about mature and the stalks and leaves 
were still green. The other components o f the silage were sorghum 
and Indian Corn. It was estimated that the larger portion o f  the silage 
fed consisted o f about 75 per cent milo maize, 15 per cent Indian 
corn, and 10 per cent sorghum. That which was fed  during the last 
20 days Of the test contained a somewhat higher percentage o f Indian 
corn.
The hay was composed o f  sorghum and Johnson grass, about half 
and half.
An average sample o f each lot o f feed was analyzed by the Chemical 
Division o f  the E xperim ent Station. These analyses are shown in the 
follow ing table:
TA B L E  I.
Feeds. Period used.
Percentage composition.
W ater. Ash. Protein. Crude
Fiber.
Nitrogen
Free-
extract.
F at.
Cotton seed meal— Dee. 8, 1911, to
Mar. 13, 1912.. 6.42 5.65 45.45 7.39 24.67 10.42
Cotton seed n\eal— Mar. 14, 1912, to
April fi, 1.912— 6.20 5.49 44.05 9.28 25.72 9.20
Cotton seed h u lls.. Dee. 8, 1911, to
Feb. 26, 1912— 10.91 2.50 5.07 46.05 33.79 1.68
Cotton seed hulls.. Feb. 27, 1912, to
Mar. 14, 1912 - 10.15 2.58 4.81 43.00 38.33 1.13
Cotton seed hulls.. Mar. 15, 1912, to
April 5, 1912__ 8.24 2.44 4.50 45.65 37.49 1.68
Silage ---------------- Dec. 8, 1911, to
Mar. 14, 1912- 66.02 2.82 2.54 8.86 19.15 .61
Silage _____________ Mar. 15, 1912, to
April 5, 1912.. 60.52 3.05 3.28 10.57 21.70 .88
Hay ______ ____ Jan. 8, 1912, to
April 5, 1912- 8.48 7.21 4.22 30.78 48.02 1.29
The cost o f the feeds was as fo llow s :
Cotton seed m eal......................................................................... $27.00 per ton.
Cotton seed hulls.........................................................................  8.50 per ton.
Silage ..............................................................................................  2.50 per ton.
H ay .................................................................................................  7.00 per ton.
The crops from  which the silage was made were grown on ColoDel 
B ugbee’s place. Though the actual cost o f production— including tne 
rental value o f  the land, the preparation o f the soil, planting, and cul­
tivating the crops and placing them in the silo— was estimated to be 
considerably less than $2.50 a ton, this price is placed on the silage 
because it is thought that it represents more nearly what the average 
cost o f production would be throughout the State.
PLAN OF EXPERIMENT.
The afternoon o f December 7, 1911, the steers were divided into 
two lots, designated as Lot I and Lot II, the form er containing 15
head aDd the latter 25 head. The division was made as equally as 
possible with regard to average weight, quality, and breeding. Only 
15 head were used in Lot I fo r  the reason that this Dumber was con­
sidered sufficient to eliminate any differences in the result that might 
be attributed to differences in individuality, and because it was not 
desirable to purchase any more cotton seed hulls than was necessary 
to conduct the experim ent properly.
The pens in which the cattle were fed  were practically equal in 
all conditions that m ight have had a bearing on the results. Bach 
had a shed open on the south side which afforded protection against 
the cold north w ind to some extent, but which did little more than 
this as will be explained later. The cattle iD both pens had free 
access to salt and water at all times.
The two lots were fed  as fo llo w s :
Lot I.— Cotton seed meal and cotton seed hulls.
Lot I I .— Cotton seed meal, silage, and, during a. part o f the ex­
periment, m ixed sorghum and Johnson grass hay.
The cattle were fed  twice daily, early in the m orning and late in 
the afternoon. The meal and hulls were thoroughly mixed together 
in the feed  trough. The silage was placed in the trough, the meal 
sprinkled over it, and then the two feeds were thoroughly mixed to­
gether with an ordinary hull fork. The hay was supplied in a sepa­
rate trough, though a rack would have been better.
A  prelim inary feeding period o f  a few  days would have been desir­
able in order to get the cattle to eating well before beginning the actual 
test, but on account o f  the late date, the experim ent proper was begun 
on the day o f the first feeding.
THE FEEDING TEST.
The experim ent covered a period o f 119 days, from  the m orning 
feed o f Decem ber 8, 1911, to the evening feed o f A p ril 4, 1912.
The rations per steer fo r  the first day were as fo llow s:
Lot I.— 3 pounds cotton seed meal, 19!/3 pounds cotton seed hulls.
Lot II .— 3 pounds cotton seed meal, 24 1 /5  pounds silage.
H ay was added to the ration o f Lot I I  on January 8th. This addi­
tion was made because the steers in this lot were not eating a suffi­
cient quantity o f  the silage, possibly because o f its succulent character, 
to afford them as much dry matter as was being consumed by those in 
Lot I. It was found, however, that the steers did not take to the hay 
very re a d ily ; indeed, they did not seem to relish it at any time, 
though they were supplied with it until the end o f  the experiment. It 
is doubtful, therefore, whether the addition o f hay proved to be o f any 
advantage. The average daily amount consumed per steer was 
slightly over 3 pounds.
A fter  the first few  days as much hulls for  L ot I and as much silage 
fo r  L ot I I  were supplied as the steers would clean up, the daily 
amounts for  each steer being about 2 8%  pounds hulls and about 50 
pounds silage, respectively.
The cotton seed meal fo r  both lots was gradually increased. On 
January 6th the amount reached 6 pounds a head daily fo r  each lot. 
this amount rem aining unchanged until February 11th, when 7
pounds a head daily was fed. WheD, therefore, the steers were on 
fu ll feed their rations were as fo llo w s :
Lot I .— 7 pounds cotton seed meal, 30 pounds cotton seed hulls. 
Lot I I .— 7 pounds cotton seed meal, 50 pounds silage, 3 pounds hay. 
The writer feels confident that the results would have been more 
satisfactory i f  a smaller quantity o f  meal had been fed. There was 
one steer, in particular, in Lot I that showed the evil effects o f  the 
heavy meal feeding towards the end o f  the experiment. Though Lot 
I I  received the same quantity o f meal per steer there were apparently 
no in jurious effects— a fact which would seem to indicate that a 
larger quantity o f meal may be fed  successfully in connection with 
silage than with hulls, or that the in jurious effects o f the meal may, 
at least to some extent, be counteracted by the silage.
F or a feeding period o f 119 days, with cattle o f  the weight o f those 
used, better results should have been obtained, especially in Lot I and 
Probably in Lot II  also, i f  the quantity o f  meal had been increased 
gradually from  3 pounds at the start to 5 pounds at the end o f  40 
days; continued on this amount until the end o f  80 days and then 
increased to 6 pounds fo r  the remainder o f  the period.
A  great mistake made by m any feeders in Texas is that they do 
not feed their cattle sufficiently long to finish them. As a general rule 
the higher price received fo r  finished cattle w ill more than pay for 
the 30 to 60 days o f extra feeding necessary to finish them. It is 
rarely the case that cattle are in proper condition to be marketed at 
the end o f 120 days o f feeding. Three and four-year-old steers should 
generally be fed 150 days and younger cattle a still longer period, 
two-year-olds requiring about 180 days. It  is, however, less prac­
ticable to carry cattle on straight meal and hulls fo r  longer than 120 
days than on m any other kinds o f  rations.
The cattle that were used in this experiment were not finished when 
they were marketed, and it is believed that had they been fed  30 days 
longer the results would have been more profitable, provided the 
quantity o f meal previously fed had been such as to perm it o f  further 
feeding, which, however, was not the case. Though, apparently, the 
silage-fed steers could have been fed  longer without in jurious effects, 
it would probably have been better fo r  them as well as for  the hulls- 
fed steers, i f  the feeding was to have lasted 150 days, fo r  the allow­
ance o f  meal to have been about as fo llo w s : 2 to 2 %  pounds o f meal 
for the first thirty days; 3 to 3y 2 pounds fo r  the second 30 days; 
4 to 4V2 pounds fo r  the third 30 d a y s ; and 5 pounds for  the last 
60 d a y s ; the increases to have been made gradually or not at a greater 
rate than about x/4 pound per day.
There was no trouble in getting either lot o f  steers to eating well, 
but it was very noticeable from  the beginning to the. end o f  the ex­
perim ent that the steers Of L ot I I  relished their ration o f meal and 
silage much more than the steers o f L ot I  relished their ration o f meal 
and hulls. The steers in Lot I I  w ould eat the silage about as readily 
before the meal was m ixed with it as afterwards, whereas those in 
L ot I did not care fo r  the hulls until after the meal was m ixed with it.
The droppings from  the steers o f  both lots were in good con­
dition throughout the experiment, no scouring or digestive disorders 
being indicated.
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The weather conditions were unusually severe during the greater 
portion o f  the period that the experim ent was in progress. A  few  
days after the cattle were started On feed a heavy snow fell and, 
in melting, placed the pens and the space under the sheds in very bad 
condition. This was follow ed by alternate freezing and thawing, so 
that when the ground was Dot frozen the m ud was knee deep. The 
steers’ feet became very sore and fo r  several days it seemed to be aD 
effort fo r  them to get to the feed  troughs. These conditions began 
about Decem ber 19th, and with the snows that fe ll in February, the 
pens and sheds were kept in such a bad condition until near the close 
o f the experiment that there was no dry place fo r  the cattle to lie 
down. Neither lot, therefore, made the gains that they should have 
made had the conditions been normal.
The final results o f  the experim ent are shown in the fo llow ing ta b le :
TABL1 II.
Lot
No.
Average 
weight at 
start. 
Lbs.
N o . Of 
steers.
Total feed: 
Eaten per head. 
Lbs.
Total
gain
per
head.
Lbs.
Average 
daily 
gain per 
head. 
Lbs. .
Pounds feed 
per 100 lbs. 
Gain.
Cost of 
feed 
per 
100 lbs. 
Gain.
One . . . 895 15 712.5 cotton seed meal 
3316.8 cotton seed hulls
236 1.98 301.9 cotton seed 
meal 
1405.4 cotton seed 
hulls
$10.04
Two 909 25 716.1 cotton seed meal 
5661.0 Silage 
278.7 Hay
242 2.03
295.9 cotton seed 
meal 
2339.0 silage 
115.0 hay
7.32
The table shows the results to he considerably in favor o f the 
cotton seed meal, silage, and hay ration. The steers o f L ot II  made 
a slightly greater gain at a much lower cost. Since the amount of 
cotton seed meal fed  to each steer was practically the same in both lots, 
the difference in favor o f Lot I I  must be attributed to the silage and 
the small amount o f  hay. This is certainly a favorable showing for 
silage, to say the least. It is apparent that at current prices silage 
can be utilized to much better advantage than cotton seed hulls for  
fattening cattle.
Though the silage used in this experim ent was composed chiefly 
o f milo maize, it is reasonable to believe that silage made o f Indian 
corn, kafir corn, or even sorghum would, at least, give equally as 
good results. It remains, however, fo r  other experiments to determine 
definitely the relative values o f the various kinds o f  silage for  fatten­
ing cattle.
PLATE III. THE STEERS OF LOT I AT THE END OF THE EXPERIM ENT.
PLATE IV. THE STEERS OF LOT II AT THE END OF THE EXPERIM ENT.
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m a r k e t i n g .
As previously stated, the ration test ended with the afternoon 
feed o f A pril 4th. The final weights were taken early in the m orning 
on A pril 5th, before the cattle were given anything to eat. On that 
day and until noon o f the follow ing day the steers in both lots were 
fed corn husks (shucks) in liberal quantity, preparatory to shipping, 
no other feed being given. On the afternoon o f  A pril 6th they were 
shipped to the Kansas City market, and were unloaded there about 
6 :00 p. m., A pril 8th. In order to ascertain the shrinkage that had 
occurred since the m orning o f A pril 5th, the steers o f each lot were 
run across the scales immediately after being unloaded, before they 
were fed  or watered.
A  com parison o f the weights is shown in the follow ing ta b le :
TABLE III.
Lot NO.
Average weight 
at Clarendon.
Average weight 
at Kansas City. Shrinkage.
One - - 1131 lbs. 1047 lbs. 84 lbs.
Two 1151 lbs. 1068 lbs. 83 lbs.
It will be observed that there was practically no difference in the 
shrinkage o f the steers o f Lot I and those o f  Lot II.
The two lots o f steers were sold separately to Sw ift & Company 
on the m orning o f A pril 9th, having been supplied in the meantime 
with hay and water. They were weighed by the buyers at about 1 1 :00 
a. m.
A  statement o f the weights o f  the steers and the prices received for 
them is shown in the follow ing ta b le :
TA B L E  I v .
Lot No. No. steers. Average weight. Price per cwt. Amount.
One --------- -------- ------------ --- 15 1060 lbs. $6.75 $71.55
Two --------------- —------------------- 25 1083 lbs. $6.95 $75.27
The table shows that the silage-fed steers sold for  20 cents per 
hundredweight more than the hulls-fed steers. B y  com paring this 
table with Table I I I  it will be seen that the “ f i ll”  received by Lot I 
was 13 pounds per steer and that received by Lot II, 15 pounds per 
steer.
S L A U G H T E R  TE ST .
Through the kindness o f S w ift & Company, slaughter records o f the 
two lots were furnished us. L ot I dressed 58.45 per cent and Lot II 
58.2 per cent, the difference being too small to be o f  im portance.
The follow ing com m unication from  Sw ift & Com pany indicates 
their estimate o f the cattle on the h ook s:
- 1 3 -
S w i f t  & C o m p a n y ,
S t o c k  Y a r d s  S t a t io n ,
K a n s a s  C i t y , K a n s a s .
A pril 12, 1912. 
Prof. J. C. Burns, A . & M. College, College Station, Texas.
D e a r  S i r : W e attach herewith statement showing yield, etc., on 
cattle killed W ednesday, A p ril 10, 1912.
Lot “ I , ”  15 cattle, costing $6.75 alive, were o f a medium grade, 3 
in this lot being on the “ fa ir ”  Order.
Lot “ I I , ”  25 cattle, costing $6.95 alive, dressed out considerably 
better than L ot “ I , ”  there being but two slightly below the average 
flesh and quality o f  the whole lot.
These two lots o f  cattle are not what we consider a well finished 
bunch o f cattle, but classify according to our grading as “ fa ir to 
medium. ”
Y ours respectfully.
S w if t  & C o m p a n y .
B eef Departm ent. Per H. L. H.
H L H -E C H .
FINANCIAL OUTCOME.
A  statement o f the initial cost per steer, the average cost o f feed, 
the average expense in marketing, the average selling price, and the 
average net profit for  each lot is shown in the follow ing table.
t a b l e  v .
Lot
I .
Lot
II.
Number of steers - -  ____ ________  _________  .  ________ — ________ 15 25
Cost per steer at beginning of experim ent_____ _____ ____— $42.50 $42.50
Cost of feed consumed per steer during experiment ____  _ -  - . 23.715 17.72
Cost o f shucks ($6 per ton) consumed per steer preparatory to shipping .OS .967
Freight charge per steer in marketing ______ . . .  - ---------------- --- . . 3.46 3.46
(lost of yardage per steer on market _________________________________ .25 .25
Cost of hay per steer on market - - . . .  - - -------------------------- .375 .375
Commission per steer in selling-----------------  - ---------  ------------------- .50 .50 '
70.83 64.87
71.55 75.27
.67 10.40
The net profit o f  $10.40 a head on the steers o f  L ot II  as compared 
with the net profit o f  67 cents a head on the steers o f lot I shows that 
silage has a high value fo r  beef production.
Neither the labor involved in feeding,’  on the one hand, nor the 
value o f  the manure, on the other, is included in the above statement. 
As a general rale, however, the value o f  the manure offsets the cost 
o f labor in m<-st fee. ling operations, a fact that should be more gen­
erally recogDizH
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SUMMARY.
1. S ilage was a m uch cheaper feed  than cotton  seed hulls and 
yielded  sligh tly  larger gains.
2. There was p ractica lly  no d ifference in the shrinkage o f  the tw o 
lots o f steers in shipping,
3. There was p ractica lly  no d ifference in the dressing percentage 
o f the tw o lots.
4. The silage-fed  steers show ed considerably  better finish and 
brought 20 cents a hundredw eight m ore on the m arket than the hulls- 
fed  steers.
5. The net profit on the silage-fed  steers was $10,40 a head and 
the net profit on the hulls-fed  steers was 67 cents a head.
The results o f  this experim ent seem to indicate that a ration  o f 
cotton  seed meal and silage m ay be used fa r  m ore profitab ly  than a 
ration o f cotton  seed meal and cotton  seed hulls fo r  fa tten in g  cattle.
